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In this paper we introduce a new class of numerical methods for integrating ODE initial value problems. Specifically, we
propose an extension of the Taylor series method which significantly improves its accuracy and stability while also
increasing its range of applicability. To advance the solution from tn to tn+1, we expand a series about the intermediate
point tn+µ:= tn + µh, where h is the stepsize and µ is an arbitrary parameter called an expansion coefficient. We show
that, in general, a Taylor series of degree k has exactly k expansion coefficients which raise its order of accuracy. The
accuracy is raised by one order if k is odd, and by two orders if k is even. In addition, if k is three or greater, local
extrapolation can be used to raise the accuracy two additional orders. We also examine stability for the problem y´ = λy,
Re (λ) < 0, and identify several A-stable schemes. Numerical results are presented for both fixed and variable stepsizes. It
is shown that implicit Taylor series methods provide an effective integration tool for most problems, including stiff
systems and ODE’s with a singular point.


